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DETAILED ACTION 
Priority 

Receipt is acl^nowledged of papers submitted under 35 U.S.C. 119(a)-(d), wliicli 
papers have been placed of record in tine file. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described In (1) an application for patent, published under section 122(b), by 
another filed In the United States before the Invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed In the United States before the Invention by the 
applicant for patent, except that an International application filed under the treaty defined In section 
351 (a) shall have the effects for purposes of this subsection of an application filed In the United States 
only If the International application designated the United States and was published under Article 21(2) 
of such treaty In the English language. 

Claims 24-28, 30-32 and 44-46 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kaiser et al. (US5646523), hereinafter Kaiser. 

Regarding claim 24, Kaiser discloses a steering angle sensor for measuring a 
steering angle of a steering wheel mounted to a steering column, the steering column 
having an axis of rotation (See FIGS, la-lb, note item C), the sensor comprising: 

a main rotor, said main rotor coupled to the steering column or to the steering 
wheel for synchronous rotation therewith about the steering column axis of rotation (See 
FIGS, la-lb, item 2); 
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a least one additional rotor disposed for rotation about the steering column axis 
of rotation (See FIGS. 1a-1b, item 7); 

a first scanning unit for scanning a rotational angular position of said main rotor 
(See FIGS. 1a-1b, items 5); 

a second scanning unit for scanning a rotational angular position of said 
additional rotor (See FIGS. 1a-1b, items 8); and 

at least one gear member cooperating between said main rotor and said 
additional rotor, said gear member being driven by said main rotor and driving said 
additional rotor (See FIGS. 1a-1b, item 11). 

Regarding claim 25, Kaiser discloses an evaluation unit for determining the 
rotational angular position of said main rotor and the rotational angular position of said 
additional rotor (See FIGS, la-lb, item 13). 

Regarding claim 26, Kaiser discloses an axis of rotation of said main rotor is 
coaxial to the axis of rotation of the steering column (See FIGS, la-lb, note positioning 
of rotor 2 and shaft C). 

Regarding claim 27, Kaiser discloses an axis of rotation of said additional rotor is 
coaxial to the axis of rotation of the steering column (See FIGS, la-lb, note positioning 
of rotor 7 and shaft C). 

Regarding claim 28, Kaiser discloses an axis of rotation of said main rotor and an 
axis of rotation of said additional rotor are coaxial with respect to each other (See FIGS. 
1 a-1 b, note positioning of rotor 2 and rotor 7). 
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Regarding claim 30, Kaiser discloses said main rotor and said additional rotor are 
disposed substantially parallel to each other (See FIGS. 1a-1b, note positioning of rotor 
2 and rotor 7). 

Regarding claim 31 , Kaiser discloses said gear member comprises a drive 
section to be driven by said main rotor and a driven section for driving said additional 
rotor (See FIGS. 1a-1b, note item 11). 

Regarding claim 32, Kaiser discloses a transmission ratio of a gear chain 
comprising said main rotor, said gear member, and said additional rotor is not equal to 1 
(See col. 6, lines 30-32). 

Regarding claim 44, Kaiser discloses a method for determining an absolute 
steering wheel angle of a steering wheel cooperating with a steering column (See FIGS, 
la-lb, item C), the method comprising the steps of: 

detecting, using a first scanning unit, a rotational angular position of a main rotor, 
the main rotor being coupled to a steering column or a steering wheel for synchronous 
rotation therewith, the main rotor disposed for rotation about an axis of rotation of the 
steering column (See FIGS, la-lb, note item 2 and disclosure related thereto); 

detecting, using a second scanning unit, a rotational angular position of an 
additional rotor, the additional rotor disposed for rotation about the axis of rotation of the 
steering column, the additional rotor being driven by a gear member which, in turn, is 
driven by the main rotor (See FIGS, la-lb, note items 7 and 1 1 and disclosure related 
thereto); and 
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determining the absolute steering wheel angle using output signals of the first 
and the second scanning units (See FIGS. 1a-1b, note item 13 and disclosure related 
thereto). 

Regarding claim 45, Kaiser discloses the absolute steering wheel angle is within 
an interval of O.degree. to 360.degree. (See FIGS, la-lb, note rotor 2 is for within one 
revolution absolute angle determination). 

Regarding claim 46, Kaiser discloses the absolute steering wheel angle is a 
multiple of an interval between O.degree. and 360.degree (See FIGS, la-lb, note 
combination of within one revolution rotor 2 and multiple rotation rotor 7 allows for 4 
revolutions of angle determination). 

Claims 24, 29 and 33 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Onishi et al. (US2004/01 45364), hereinafter Onlshi. 

Regarding claim 24, Onishi discloses a steering angle sensor for measuring a 
steering angle of a steering wheel mounted to a steering column, the steering column 
having an axis of rotation (See Onishi paragraph 0001), the sensor comprising: 

a main rotor, said main rotor coupled to the steering column or to the steering 
wheel for synchronous rotation therewith about the steering column axis of rotation (See 
FIG. 6, item 11); 

a least one additional rotor disposed for rotation about the steering column axis 
of rotation (See FIG. 6, item 31 . Note definition of about includes "in the vicinity of and 
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thus rotor 31 shown in this figure is in the vicinity of the steering column axis that runs 
through rotor 1 1 ); 

a first scanning unit for scanning a rotational angular position of said main rotor 
(See FIG. 6, item 19); 

a second scanning unit for scanning a rotational angular position of said 
additional rotor (See FIG. 6, item 33); and 

at least one gear member cooperating between said main rotor and said 
additional rotor, said gear member being driven by said main rotor and driving said 
additional rotor (See FIG. 6, item 12). 

Regarding claim 29, Onishi discloses an axis of rotation of said main rotor and an 
axis of rotation said additional rotor are mutually offset (See FIG. 6, note positioning of 
rotor 1 1 and rotor 31 ). 

Regarding claim 33, Onishi discloses a transmission ratio of a gear chain 
comprising said main rotor, said gear member, and said additional rotor has a numerical 
value which is a positive real number but not a positive integer (See FIGS. 6-7, note 
gears 31,12 and 1 1 , wherein the gear ratio between the main rotor 1 1 and 31 is not an 
integer as shown in FIG. 7B, wherein the gear 31 rotates between 5 and 6 times for 
each rotation of the gear 1 1 ). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 24, 34-36 and 38-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vaughn (US5880367) in view of Seger et al. (US7307415), 
hereinafter Seger. 

Regarding claim 24, Vaughn teaches a steering angle sensor for measuring a 
steering angle of a steering wheel mounted to a steering column, the steering column 
having an axis of rotation (See Vaughn FIGS. 1-2, note steering column 12 with steering 
angle sensor comprising magnet members attached to column and sensors in housing 
there around). However, Vaughn does not explicitly teach the sensor comprising 
gearing. 

Seger teaches an angle sensor for measuring an angle of a shaft, the shaft 
having an axis of rotation, the sensor comprising: 

a main rotor, said main rotor coupled to the steering column or to the steering 
wheel for synchronous rotation therewith about the steering column axis of rotation (See 
FIGS. 1-6, note rotor having item 3 thereon); 

a least one additional rotor disposed for rotation about the steering column axis 
of rotation (See FIGS. 1-6, note rotor having item 5 thereon); 

a first scanning unit for scanning a rotational angular position of said main rotor 
(See FIGS. 1-6, note sensors 6 for magnet 3); 

a second scanning unit for scanning a rotational angular position of said 
additional rotor (See FIGS. 1-6, note sensors 6 for magnet 5); and 
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at least one gear member cooperating between said main rotor and said 
additional rotor, said gear member being driven by said main rotor and driving said 
additional rotor (See FIGS. 1-6, note item 17). 

It would have been obvious to incorporate the angular position sensor of Seger 
into the steering wheel sensor of Vaughn, such that sensing shaft of Seger (FIG. 6, item 
2) is the steering column of Vaughn, (See FIG. 2, item 12). One having ordinary skill in 
the art would do so to provide a sensor for a steering shaft with greatly improved 
accuracy over a wide range of angels, to provide an output in a binary digital format and 
to provide a sensor that works in a wide variety of environments (See Seger col. 3, lines 
3-25). 

Regarding claim 34, this combination teaches said main rotor and said additional 
rotor each comprise magnet sections extending over an angular region and having 
sectors of different polarities (See Seger FIGS. 1-6, note magnets 3 and 5), wherein 
said first and said second scanning units each comprise a magnetic field sensor 
configuration having output signals supplied to said evaluation unit to determine an 
absolute steering wheel angle (See Seger FIGS. 1-6, note sensors 6 for each magnet or 
each respective rotor). 

Regarding claim 35, this combination teaches said sectors of said magnet 
section occupy a same angle (See Seger FIG. 3, note items 3 or 5). 

Regarding claim 36, this combination teaches said main rotor and/or said 
additional rotor comprise at least two magnet sections (See Seger FIG. 3, note each 
magnet 3 or 5 has two magnet sections, i.e., a North section and a South section). 
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Regarding claim 38, tliis combination teaclies said magnet sections are uniformly 
distributed about a circle (See Seger FIG. 3, note magnet 3 or 5). 

Regarding claim 39, this combination teaches said magnetic field sensor 
configuration comprises at least one analog magnetic field sensor (See Seger FIG. 3, 
note sensors 6 for each magnet 3 and 5). 

Regarding claim 40, this combination teaches said magnetic field sensor 
configuration comprises two magnetic field sensors which are mutually offset (See 
Seger FIG. 3, note sensors 6). 

Regarding claim 41 , this combination teaches said magnetic field sensors are 
mutually offset by half an angular region occupied by one said sector (See Seger FIG. 
6, note sensors 6). 

Regarding claim 42, this combination teaches said magnet sections are disposed 
about an outer periphery of said main rotor and/or said additional rotor and said 
magnetic field sensor configurations are radially offset from said magnet sections (See 
Seger FIG. 3, note magnets 3 and 5 and note position of sensors 6 thereto). 

Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vaughn 
in view of Seger as applied to claim 34 above, and further in view of Leonard 
(US2004/0217758). Regarding this claim, the noted combination teaches the features 
of claim 34 as discussed above, but not the use of multi-polar magnets in the rotors. 
Leonard teaches a rotary position transmitter for a rotor comprising a magnet having at 
least 5 poles (See Leonard FIG. 3B and 4, note 4 magnets having 8 magnet sections). 
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It would have been obvious at the time the invention was made to incorporate any 
number of magnet sections of more than 5 for the main rotor and more than 4 for the 
additional rotor in the apparatus of the noted combination in view of Leonard. One 
having ordinary skill in the art would do so because as noted in Leonard, shaft position 
sensors can be implemented with any number of appropriate numbers of magnets In 
order to increase the frequency and thus the resolution of the position sensor (See 
Leonard paragraphs 0019 and 0022). 

Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Vaughn 
in view of Seger as applied to claim 34 above, and further in view of Siess 
(US6512366). Regarding this claim, the noted combination teaches said magnet 
sections are disposed about a circle which is concentric relative to an axis of rotation of 
said main rotor and/or an axis of rotation of said additional rotor (See Seger FIGS. 3, 
note magnets 3 and 5), but not axially offset magnets. Siess teaches using axially 
offest magnets in its position transmitter. It would have been obvious at the time the 
invention was made to use either an axially or radially offset sensor in the steering 
position sensor of the noted combination. One having ordinary skill in the art would do 
so because as illustrated in Siess, either are equivalent alternatives for measuring the 
rotation of a shaft or other member, as long as the magnet wheel is appropriately 
magnetized (See Siess col. 3, lines 7-9, col. 4, lines 15-30). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to KENNETH J. WHITTINGTON whose telephone number 
is (571)272-2264. The examiner can normally be reached on Monday-Friday, 8:00am- 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Assouad can be reached on (571) 272-2210. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kenneth J Whittington/ 
Primary Examiner, Art Unit 2858 
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